Determination of tobacco alkaloids in single plant cells by capillary electrophoresis.
A new capillary electrophoresis system with direct UV detection for the analysis of the tobacco alkaloids nicotine, nornicotine and anabasine in plant microsamples was developed. An electrolyte containing a high concentration of citric acid to provide good buffer capacity at pH 3.6 was found to be most suitable in terms of sensitivity and separation efficiency. At this low pH the tobacco alkaloids are present in cationic form, showing high mobility and increased UV absorption. This system was used for the analysis of nicotine in single epidermal leaf cells of tobacco plants. Only vacuolar concentrations of nicotine were determined, as the vacuole occupies >95% of the entire volume in epidermal cells. The procedure of sample acquisition and preparation for nicotine analysis of vacuolar samples in the pl range is shown. The results indicate a gradient of nicotine from the leaf base to the tip with higher concentrations present in the cells at the tip. Compared to simultaneously measured bulk leaf samples containing all types of cells, tissues and compartments, the concentrations in epidermal cells are much higher. As nicotine is the major defence substance against insects in tobacco and the epidermis is the most exposed leaf tissue this result is physiologically plausible.